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ABSTRACT

Pot experiment was carried out during 1995-96 with vegetable cowpen (C03-2) to study
the effect of potting mixtures {100% soil, 100% coirpith, 73% coirpith + 25% soil, 30% colpith +
50% soil and 25% coirpith + 75% soil) and methods of fertilizer application (full dose of N and P ax
basal and 50% of N and P through fertigation + spraying) on physico chemical propertics of the
polting medium, yield and uptake of nutrients by vegetable cowpea. Incorporation of coirpith in the
potting medium improved the physico-chemical properties of the potting medium. The number of
root nodules in 100% and 75% coirpith medium were approximately 20 times than that of mediun
containing 100% soil. An yield increase of 83% and 50% were recorded in the treatments of soil +
coirpith 2575 and 50:50 respectively over 100% soil mediom. the yield increase due to the
fcrug.nuun + spraying method was 8.12% ns compared 1o basal application alone. Fertigativon +
spraying melhod also improved the crude protein content of the pods.
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Container grown. plants require a growing
medium  with good physical and chemical
environment for their growth, An efficient medium
must be sufficiently firm and dense to hold the
plants, sufficiently retentive of moisture and
porous. Seilless cultivation offers many benefits
that may help eliminate soil originated problems
(aeration, sodicity etc,,) for crop growth. In the
process of pol mixture preparation, malerials such
as peat, saw dust, tree bark and ricé husk could be
used (Verdonck, 1991). Coirpith is a non-
disposable waste product of coir industry. Its use as
a soil conditioner in tropical farming is well
established and work on coirpith utilisation as
potting medium is an established fact (Saravanan
and Nambisan, 1995),

The soilless culture has low nutrient retention
capacity due 0 heavy leaching by frequent
irrigation  which warrenis  standardization  of
fertilizer application methods so as to maintain
continuous supply ol nutrients in a favourable
physical and chemical environment throughout the
crop growth. '

METERIALS AND METHODS

Bulk soil (Udic Haplustalf) from Agricultural
college and Research Institute, Coimbatore and

coirpith. from Vedapatti, Coimbatore district were
collected and used as potmix component. Th
processed. soil and coirpith were mixed as per (he
details of the treatment and filled at the rate of 1en |
per pot. The experiment was conducted in factori=
completely randomised design replicated six timus
(three replications for sampling at vegetative stagye
and three replications for harvest). The treaimental
combination includes two methods of feriilizer
application on five different ratios of potting
mixtures.

Treﬂtments

Methods of fertilizer application

M ‘N and P @ 25:50 kg ha'!
‘as single dose al sowing.
Ma Nand P @ 25:50 kg ha™' o

which 50% of N and P was
applied as basal and the
remaining 50% of N and P
was applied through
fertigation at weekly intervals
and two rounds of 39 DAP
foliar spray at [lowering and
pod filling stage.
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I’m‘.ting medin
| Ty - s0il + cnirpith' - 100:0 viv
T2 - s0il + coirpith - 0:100 v/v
T - soil + coirpith - 25:75 viv
T4 - soil + coirpith - 5050 v/v
Ts - soil + coirpith - 75:25 viv

. Cowpea seeds were sown al the rate of 2 seeds
per pot. Routine cullurai pruclices were adopted
and vield of green pods were recorded, Potting
mixtures were prepared as per the treatment and
initial composite samples were collected from each
mixture before (he commencement of the
experiment’ and were analysed (Table 1) for
physical and chemical properties. Potling mixture
samples were collected at flowering and al harvest
siage and analysed for their physico-chemical
properties. Plant samples were analysed for uptake
cemputations employing normal methods.

RESULTS AND DISCUSSION
Pysical properties

Incomporation of ceirpith in the potting medium
(Table 2) significantly reduced the bulk density
from 1.31 ¢ mI” (100% soil) 10 0.589 ¢ mr™! (75%
coirpith + 23% soil) which might be due to increase
in pore space. Smularl},r pmmle density was also
reduced form 2.17 g mi! 0 130 u mi™ for the
sume sets of potting mixtures, Incorporation of
coirpith in the potting medium improved the pore
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space and maximum waler holding capacity which
might be due to the high porc space and water
holding capacity of raw coirpith (Saravanan and
Nambisan, 1995). The pore space was slightly
decreased irom flowering to harvest stage which
might be due to compaction of the potting medium.
The maximum water holding capacity was
increased [rom flowering to harvest stage due Lo
decomposition of coirpith, rompaction  and
reduction in non capillary pores. Methods of
fertilizer application had no significant ¢ffect on
physical properties of the potting medium,

Chemical properties

The pH of the potting medium  was
significantly reduced by the addition. of coirpith
(Table 3) duc to acidic natme of coirpith
(Ganapathi, 1991) while the EC was increased due
to high salt concentration of raw coirpith.
Fertigation methed increased the EC of irrigation
water  resulted by  dissolved  fertilizers
(Papadopoulos, 1987). Eventhough the coirpith
containing medmm had higher salt concentration
(0.754 dSm’' - ?5% coirpith) than 100% snil
medium (0.251 dSm’ b the high vield was obtained
from coirpith containing medium (75% coirpith)
indicate that the exisisting level of EC was not
hanntul to cowpea growth,

Addition of coirpith improved the total N
content of the pouting medinm as was reported by
many workers, The rapid turnover of total N ot post
harvest stage with coirpith containing media could

Table 1. Physico-chemical properties of the inifial potting mixtures

Properties Unit T . T2 LE Ti Ta
Bulk density gml” 1.21 0.08 (.54 0.66 |03
Particle dznsity gml’ 212 0,38 11 1.33 4
Pore space per cant 44.0 &0 3 FL S04 1
AMazimum water
holding capacity per cent a5.0 63 106 74 g
pH £.5 .7 7.5 & 52
2N s’ 0.550 0.458 (926 0.586 11556
CEC (mol(p* kg 18 59 24 R 26
Teul N Per cent (1035 (1450 {3280 0.150 A
{hzanie cathan P'er cent 0.49 27441 1.2 200 NE
Sgilable N ppm fS.8 020 9.0 §53 3

yuailibi P P T 79 0.2 a3 LR

“silable K ppm 245 00 578 e L. L S
To: il < conpith - 1000wl ; T'a 2 Soil + coirpith « 0:100 %/ Ty & Soil = eoirpith - 2575 whe Ty Soil 4 vourpith = SRR ety

Iy Sl + eoipith - TH25 vy
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Table 2 Effeet of treatments on physical propertics of the
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potting mediun

Flowering sfape Harvest stage Mean (styoes)
Maginmum Muximum Mazimum
lwat  Bulk  Ponele  Pore  water  Bulk Pamicle Pore  water  Bulk - Particle Pore - witler
ety density  density  space  holding density d:nxi.l?' space  holding  density | densit space  holding
{eml™ (gl (%) capacily (g my (gml™) (%) capacity (g ml’y fgml” o (%) capacity
{Te) {56) : i)
My T L3 2.19 444 48 .13 1.31 44.2 49 1.31 216 44.3 49
Ty A0 0.37 76.3 G40 n.l11 0.43 711 T2 011 (.41 EEN] fki 1
Toe 159 1.29 55.1 101 0.60 1.38 57.4 110 0.59 132 53.7 104
T 0 1.52 52.7 71 .80 1.52 50.2 75 n.78 1.52 515 76
Ts - 1.03 50.5 57 107 1.96 48.5 56 L4 1.95 4.5 50
Mean  (L76 1.45 550 105 0.78 1.48 533 202 077 1.47 34.5 194
Mz T .30 .20 43.8 40 1.32 217 44.0 49 .31 219 449 44
s 0.11 0.37 Td.6 649 .11 (42 ma 15 11 .40 727 fin2
1, 0s7 123 55z 10§ 0s0 133 5L3 113 0.59 128 539 100
. 0om 1.55 533 78 0.76 1.61 50.5 77 077 158 <519 T¥
Ie .05 1.26 5005 59 1.08 1.95 48.4 57 1.0 1.96 44.5 i
Mean  0.76 1.46 559 188 .78 1.50 532 am 0,77 148 545 JHE
“Mean Ty L3 2.20 45.1 43 1.31 2.15 44.1 40 1.31 217 4.6 i
T0n 0.37 75.5 645 0.11 043 705 T8 0.11 040 e (50
Ta 05 1.24 552 103 0.60 1.36 524 - 112 0.59 1.30 518 (K
T 0,17 1.54 530 78 0.79 1.56 0.0 % 0.77 158 2.7 bis )
T 143 .59 50.5 58 1.08 1.96 455 57 1.06 ‘1.05 49.5 57
Moanw .76 146 559 186 0,78 149 533 202 77 147 46 i
D .S, NS NS 0.5 !
oM NS NS NS h
g 006 006 | 08 “
Y| NS NS NS NS
ix'l NS NS NS NS
Sxdde NS NS 1.5 NS

'l‘l.'r:ulun.*nl details a5 in the text

b annhuied 1o the direct and indirect effect of
corepith. The  direet effect aributed 10 the
wipplementation of N through decomposition
proudict and  indirect effect might be due 1o
improvement in pore space and maximum water
likeing capacity which favoured the root nodules
farnmtion leading to more biological N fixation by
cowpea 11 s worth 1o mention that the number of
podnles in 1009 (225 per pol) and 75% coirpith
(204 per pot) media were approximately 20 times
more (han that of the medium containing 100% soil
(12 per pot). Fertigation and spraying method
recorded high total N which might be duc 10
inereased achivity of N lixing micro organism by
ferigation,

The uvailable N was improved by the
incorporation ol coirpith in the potting medium
which might be due to high biological N fixation by
improned aeration and decomposed products of
coirpith. Similarly available P and K status were
also improved by the addition of coirpith which

may be ascribed to high nutreient. Staius Joul
decomposed  product of  colrpith, Fertigation
method registered low available nutrients which
might be due W high nutrient uptake by cowpei
plant under fertigation ircatments. The available
putrient status was decrcased from flowering i
harvest stage duc Lo crop removal.

Yield, crude protein and nutrient upta Iuai

The coirpith containing media proved iheir
superiority over 100% soil medium (Table 4). The
heneficial effect of incorporation of coirpith niy
be attributed Lo the improvement in soil physical
conditions - besides supplementing the  plan!
nutrients. The high availability of nutrients released
by the decomposition of coirpith themselves and &
favourable warm microclimatic condition prevailed
during crop growth could have resulted in efficient
utilisation of nutrients leading to increased yicld of

cowpea.
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Tabled.  Effect of treatments on growil paranseters and noirient uplake of Cowpen

Tt volume  Hoot nodules

Gereen pod Dy matter N- l.!ptakc P-optake K-‘uptalqé f.nldlu

1 i : AETH
M T 10,0 120 55.6 36.8 1030 62.2 &0 25.5
Ta 70.1 223 68.4 406 . 1375 773 1172 263
T 40.7 204 108.0 62-6 1899 126.0 1312 26.4
Ta 10,9 191 §7.8 55-5 1545 107.0 1217 25.4
Ps 17.8 167 74.3 51-0 1368 93.3 1132 25.7
Mean 119 159 78.8 51-1 1443 932 1132 25.7
M: Ty 10.8 120 64.7 41.7 1164 736 715 154
Ts 71.1 227 746 54.3 1479 925 1257 265
Ta 40,6 203 112.0 684 2058 137.0 1438 268
Ty 21.0 102 029 59.4 1725 116.0 1296 264
Ts 18.1 163 81.9 56.0 1574 115.0 1241 262
Mean 32.3 159 852 56.3 1600 107.0 1199 263
Mean T 10,4 12 60,1 39.2 1097 670 758 25.5
T- 70,6 225 71.1 52.0 1427 '§4.0 1214 264
T a0.7 204 1180 65.8 1979 132.0 1400 26.6
Ty 22.0 191 90.3 515 1635 112.0 1257 26.2
Ts 18.0 165 78.1 54.0 1471 104.0 1187 26,0
~ Mean 32.1 159 §2.0 53.7 1522 100.0 1163 26.1
th M NS NS 2.1 .9 28 2.2 35 0.1
(P=A).03)
T 1.0 5 33 1.4 44 3.4 55 0.2
MxT NS NS NS NS NS 4.8 77 NS

Treatment details as in the text

Among the potting medium, 75% coirpith
cmummng medium recorded highest yield (110 g
pol” } followed by 50% coirpith medium (903 g
pot’ Y which might be to favourable
physico-chemical properties of the respective
medium. Between the two methods of fertilizer
application compared, application of 50% N and P
as basal and 50% through fertigation al 15 days
frequency and 2 rounds of 3% DAP spray gave
higher green pod yield (85.2 g por Yy than hasal
application of full dose of N and P (78.8 g pot h,
The yield increase due o fertigation + spraying
treatment was 8.12% as compared to the basal
application which might be due to beiter nutrient
use efficiency by cowpea plant in the former
method than latter. The influences by various
methods on the pattern of crude protein content of

pods and natrient uptake by cowpea plants
followed the similar trend as that of the yield.
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